Effect of levetiracetam on human corticospinal excitability.
To investigate whether levetiracetam (LTC) alters corticospinal excitability in humans. Although the antiepileptic activity of LTC is well recognized, its mechanism of action has yet to be determined. Transcranial magnetic stimulation (TMS) has been used to investigate the pharmacologic effects of various antiepileptic drugs on human corticospinal excitability. The authors performed TMS before and after double-blind administration of 3000 mg LTC or placebo in six healthy volunteers. TMS measurements included resting and active motor threshold (MT), recruitment curve of motor-evoked potential amplitudes, intracortical inhibition, and facilitation using the paired-pulse technique and silent period. F-wave and compound muscle action potential (CMAP) were also measured. In recruitment curve measurements, motor-evoked potential amplitude was reduced for LTC with high stimulation intensity (130% and 140% of resting MT) compared with placebo (p < 0.05 and p < 0.01), but not with relatively low stimulation intensity (110% and 120%). The changes in other TMS measurements as well as F-wave and CMAP after LTC did not differ significantly from those observed after placebo administration. These results suggest that LTC reduces the corticospinal neuronal response to magnetic stimulation, preferentially affecting less excitable neurons. The lack of change in F-wave and CMAP suggests that this effect is mainly derived from the motor cortex.